The effect of carriers on the chemical behavior of 131I produced from the 130Te(n, r)131Te-> 131 I processes was investigated with paper electrophoresis, autoradiography and r-ray spectrometry.
INTRODUCTION
Radioactive 'I can be appropriately produced by neutron capture of Te followed by a subsequent b-decay or obtained as nuclear fission productsc (1) .
However, after these procedures efficacious recovery of the 131I from the target material is difficult, because the chemical states are unstable without addition of carriers (2) . Separation with carrier has been tried by many authors(3)~(6), from different radioactive nuclides.
While this expedient may simplify the chemical separation of iodine, the resulting products are liable to be influenced by the carriers.
Object of the present experiment is to elucidate the effect of carriers on the distribution of iodine species.
In order to produced 131 
Method of Chemical Separation
The irradiated samples were kept for about 12 hr at dry ice temperature until the short lived radioactive Te was decayed completely.
The decomposition of the samples before analysis was avoided by storage at low temperature.
Then, the samples were dissolved in 0.5 ml distilled water and an aliquot of the solution was subjected to paper electorophoresis.
An apparatus with multicells was used (9) . As background electrolyte a 1N NaOH solution was selected for the separation of iodine species(10)(11). After dipping a paper strip in the background electrolyte solution and removing the excess solution with another paper, about 5 ml of solution containing the irradiated sample was placed on filter paper (Toyo Roshi No. 50, 1 x40 cm). A potential gradient of 200 V/30 cm was applied for 1 hr. The temperature of the migration cell was kept at 10dc by circulating cooling water, to prevent the thermal decomposition of the sample during the migration.
After the migration, the chromatogram was dried in an electrical oven for about 10min, and then subjected to autoradiography.
Autoradiography and Radioactivity Measurement
The distribution pattern of radioactivity on the paper was examined by autoradiography using a Fuji medical X-ray film. The paper strips were cut into a number of segments, each corresponding to one chemical species, on the basis of visual observation of the autoradiogram. The r-ray spectrum of each sample was determined with a TMC-400 channel pulse height analyzer connected to a well type (NaI) scintillation crystal. The 364 keV photopeak was used for the measurement of 131I. 5 
III. RESULTS AND DISCUSSION
The distribution of iodine species in different oxidation states produced from three Te compounds are shown in Fig. 1 , where iodide, iodate and periodate were identified by the migration patterns of iodine species produced by the 127I(n, r)128I reaction as already described.
When free of carrier, in addition to these species, an unidentified fourth species
(which we shall name *X) was usually found at a position lying between iodate and iodide on the chromatographed paper. Hexavalent tellurium, such as telluric acid and its salt, forms a larger proportion of higher valency iodine species compared with This can be explained as follows:
When the radioactive parent Te decays into its daughter iodine, the chemical bond between
Te and O partly remains as that between I and 0. In fact, most of the "'re was found after the neutron capture in the same valency state as that of the original Te.
The tendency of the hexavalent tellurium (K2TeO4 and H2TeO4) to produce a larger proportion of higher valency iodine species (IO4-IO3-) is well revealed in Fig. 1 . However, there are some differences between the distribution of four kinds of iodine species.
The pH value of the aqueous solution of the neutron irradiated compounds exceeded 12 for potassium tellurate and 3.5 for telluric acid.
Chemical reactions between iodine and other species take place more freely in acid than in alkaline solution (13) .
This would indicate that products resulting from telluric acid would be markedly affected by surrounding substances such as decomposition products and target materials. The *X species was found among the iodine species obtained from all Te compounds, and the yield of the spe-cies was found to be as such as 74% in the case of potassium tellurate.
The reproducibility of distribution however was always poor. This evidences that this species would be very unstable.
In order to examine the species in detail, three kinds of iodine carriers were added to a carrier-free solution, and the effect of carrier on the yield of the iodine species was observed in the same way as without carrier.
The results obtained are shown in Figs. 1 and 2 . (7) :
where the asterisk ( *) indicates a radioactive species.
The concentrating effect of I carriers on the *X species was also examined, as shown in Fig. 2 . The amount of iodate and periodate carriers was varied from 0.001 to 0.1 M. The *X species is affected even by the smallest amounts of carrier (0.001 M) considered practically as carrier concentration (14) . -REFERENCES-
